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Introduction

CN4 agreed at the last meeting that a revision of Section 5.8 of TS 23.153 is required for Rel.4 and later. This contribution outlines related principles, which are implemented in the CRs to 23.153 in TDOCs N4-020832, N4-020833, and CRs to 29.232 in TDOCs N4-020960 to N4-020963. TDOC N4-020830 discusses a special problem related to IP bearers.

It is desirable to align the codec modification procedures within 3GPP as far as possible with the BICC procedures defined within ITU-T SG11. However, the present contribution identifies and discusses some related problems, which are specific to 3GPP and thus also have to be solved within 3GPP:

· The Iu UP framing protocol initialisation and mode change between transparent and support mode has to be embedded.

· This contribution also discusses problems possibly leading to bearer modification failure if a MGW is supposed to switch a bearer between incompatible bearer types during a bearer modification, e.g. between an UDI/RDI bearer used for multimedia and a speech bearer using AMR.

CBC signalling for Bearer Modification

In the figure and text below, the callflows for bearer modifications derived from BICC are briefly presented, with particular focus upon CBC and UP signalling. Arrows 4 and 9 are suggestions of how to include the Iu UP support mode initialisation.

In case of an incoming bearer modification, only a CBC “Modify Characteristics” procedure is applied at the Mc interface.

In case of an outgoing bearer modification, the MSC server uses the CBC “Reserve Characteristics” Procedure to start the bearer modification. The MSC server then waits for a success confirmation within the CBC “Bearer Modified” Procedure. Later, the MSC Server uses CBC “Confirm Characteristics” Procedure, which may trigger a bearer level bandwidth decrease.

The switch-over between different bearer types and codecs is not directly performed while the MGW executes a CBC procedure, but is triggered by bearer level signalling. According to ITU-T TRQ.2141.1, the UP Modify Bearer procedure (Arrows 3 and 8) was intended by ITU-T to trigger the switch over between different codecs. This requires adaptation within 3GPP, because the Iu UP support mode initialisation and the switch-over between Iu UP transparent and support mode have to be accommodated for.

Note that two terminations with incoming bearer modification procedures may also be interconnected within the same H.248 context at a MGW.

The Modify Bearer Procedures (Arrows 3,8,10a and 12b) are currently only defined for AAL2 bearers, but not for IP bearers. This problem is discussed in a separate contribution.
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Suggestions on how to handle Iu UP framing protocol

In this Section, suggestions of how to handle Iu UP framing protocol Initialisation and the switchover between Iu UP framing protocol support mode and transparent mode are presented

Iu UP Initialisation in Support Mode

Specific Initialisation messages are exchanged In the Iu UP framing protocol in support mode before payload exchange is possible. The initialisation defines RFCIs, which then apply for payload and rate control frames in both directions. At bearer set-up, the initialisation is performed end-to-end (with hop-by-hop acknowledge messages) in forward direction. Except for possible RFCI mapping for one Iu termination, if no RFCI value correction is applied there, the same RFCI values are used end to end. To achieve that, RFCI information from an arriving Iu UP initialisation message on one termination of a MGW is transferred to the Iu UP initialisation message at the other termination.
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It is suggested that the same principles shall be applied for bearer modification as far as possible. The Iu UP Initialisation shall be performed within different messages than the “Modify Bearer” messages (i.e. ALCAP signalling for AAL2).

The Iu UP Initialisation, rather than the “Modify Bearer” procedure, shall also trigger the codec change to keep the brake of the transmission as short as possible.

A suitable rule for the Iu UP initialisation direction in the core network has to be selected. (At the Iu interface, the initialisation direction should remain unaltered from RNC to core to avoid impacts on the RNC. An RFCI value correction is possible)

· Using the same direction as for the initial initialisation message is not desirable:
The MSC server would require to remember this direction during the call in order to indicate this direction again in the 3GUP package in case of a codec modification or re-negotiation.
Moreover, a codec modification is used e.g. in case of relocation. Different initialisation directions might be selected for different call segments in such cases, resulting in the need to perform an RFCI value mapping or to insert transcoders between these segments. It is desirable to minimise the number of network entities within a call performing transcoding or RFCI value mapping.

· It is not feasible to use the same initialisation direction end-to-end in all cases (Option 1 in Figure below):

· Using the same initialisation direction as for the initial initialisation does not guarantee that the same direction is used and-to-end, as discussed above.

· Consider the case where a MSC in the middle of the call initiates BICC codec modification procedure towards two call legs (see figure). In case the servers do not use stored information to select the initialisation direction, they need to use information within the “Modify Codec” message to select the initialisation direction. The “Modify Codec” message does not contain any parameter to signal the desired initialisation direction. Thus, the decision of the servers must be based upon the direction of the “Modify Codec” message. The initialisation direction may either be the same as the direction of the “Modify Codec” message (option 2), or the opposite direction (option 3).

· Option 2 (The initialisation direction is the same as the direction of the “Modify Codec” message) has the advantage that the there is no need to perform a RFCI value mapping at the MGW A, where the codec modification originated. This option is recommended.

· Option 3 has the advantage that the switch-over time without user-plane transport (provided that no codec is inserted temporarily) for a codec modification may be somewhat faster than for option 2. However, this is in no way guaranteed since the arrival times of the initialisation messages at MGW A depend on the processing times of the out-of-band signalling in the call legs.
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The 3GUP package is currently not included in the “Reserve Char” Procedure of TS 29.232. It is recommended that this package is added.

It is essential that a MGW is prepared by signalling over the Mc interface before it receives an incoming UP framing protocol initialisation, since the MGW may otherwise forward UP framing protocol PDUs without inspection.

Mode switch between Iu UP transparent mode and support mode

It is suggested that the switch over between Iu UP framing protocol transparent and support mode is triggered by the UP “Modify Bearer” procedure (Arrows 3 and 8), which was intended by ITU-T to trigger the entire codec change. No mode change procedure is available within Iu UP framing protocol, and the Iu UP framing protocol PDUs do not contain an indication of the current framing protocol mode. Thus, an external procedure is required for switchover.

Codec switch in Iu UP transparent mode

It is suggested that the UP “Modify Bearer” procedure (Arrows 3 and 8) shall trigger the codec change. This procedure is also used within ITU-T to trigger the codec change.

Improvements for CBC signalling and or procedures?

The codec modification procedures of BICC were designed for a switchover between speech codecs only. 

A MGW is supposed to interconnect terminations in a H.248 context, providing interworking and transcoding where required. During a bearer modification the terminations are modified independently of each other. According to BICC, one termination is required to be modified before the other. After the first bearer modification at a termination in a given context, the MGW has no information from within CBC signalling if a bearer modification will follow at the other termination(s) in the same context. Thus the MGW will try to provide interworking or transcoding even if the need to do so exist only temporarily during bearer modification. This behaviour has undesirable consequences:

1. An undesirable processing load is produced on the MGW.

2. The MGW may not be able to provide interworking between incompatible bearer types. In this case, the MGW will react with a failure response to the corresponding MSC server, and the bearer modification will be aborted according to BICC. The ITU-T codec modification procedures of BICC were designed for a switchover between speech codecs only, and transcoding between such speech codecs was considered to be always possible. However, due to the 3GPP UDI/RDI multimedia fallback, where BICC codec modification call control procedures are applied and a dummy codec is used to express multimedia, a switch-over between speech codecs and an UDI/RDI transparent bearer has to be supported within the 3GPP codec modification procedures.

Some improvements to CBC, either regarding signalling or the procedures at the receiving MGW, are required to avoid an abortion of a bearer modification as outlined under point two. Some suggestion are presented in what follows:

Suggestion 1: Isolate termination using H.248 through connection

The MSC server may isolate one termination before the bearer modification starts using the CBC “Modify Char” or “Reserve Char” procedures and the H.248 “through connection“ (forward, backward, both, inactive).

This approach is not recommended since the CBC procedure “CUT THROUGH” would have to be invoked to reconnect (I.e. through connection “both”) such a termination after the bearer modification. Moreover, it is currently implementation dependent if a MGW considers the “Through connection” before checking if it can provide interworking between codecs / bearer types, and thus a modifications of the behaviour of the MGW receiving a “Modify Characteristics” or “Reserve Characteristics” procedure would be required. 

Suggestion 2: Isolate termination using H.248 topology descriptors

The MSC server may isolate one termination before the bearer modification starts using the CBC “Modify Char” or “Reserve Char” procedures and the H.248 topology descriptors.

This approach is not recommended since it would require modifications in the callflow for terminations with incoming bearer modifications; the CBC procedure “CHANGE_TOPOLOGY” would have to be invoked to reconnect (I.e. topology “bothway”) such a termination after the bearer modification. Furthermore, it is unclear whether the Iu UP initialisation required when switching from multimedia to speech is forwarded. Moreover, it is implementation dependent if a MGW considers the topology descriptor before checking if it can provide interworking between codecs / bearer types, and thus a modifications of the behaviour of the MGW receiving a “Modify Characteristics” or “Reserve Characteristics” procedure would be required

Suggestion 3: Isolate termination using H.248 context

The MSC server may place one termination in a separate context before the bearer modification starts using the CBC “Isolate” Procedure before either the “Modify Char” or “Reserve Char” procedures.

This approach is not recommended since it would require modifications in the callflow; the CBC procedure “ISOLATE” and “JOIN” would have to be invoked before and after the bearer modification, respectively. Furthermore, the MGW is not able to forward Iu UP initialisation information if one context is isolated.

Suggestion 4: New CBC package/parameter

A new H.248 package or parameter may be introduced, which would be included within the CBC “Modify Char” or “Reserve Char” procedures to indicate that a bearer/codec modification will also be performed at the other terminations in the same context. The MGW shall then only check if a transcoding/interworking is possible between the new bearer types/codecs when it receives the last CBC “Modify Char” or “Reserve Char” procedure for a termination in the context.

This suggestion is recommended and should be implemented in TS 29.232. 

Suggestion 5: MGW waits for incoming “Modify Bearer” and “Confirm Characteristics” procedures

The MGW may delay the check, if it can provide Interworking between different terminations in the same context, and the insertion of a transcoder. According to CBC, this should be performed when “Modify Char” or “Reserve Char” procedures for a given termination are received. Considering BICC Bearer Modification call flows, other incoming trigger messages can be identified: incoming “Modify Bearer” and “Confirm Characteristics” procedures for the same termination, or “Modify Char” or “Reserve Char” procedures for all other terminations in the same context. However, this assumes that the or “Modify Char” or “Reserve Char” procedures are only used for the BICC codec modification and codec re-negotiation. Moreover, legal interception would possibly become intelligible due to longer delays until through-connection: Not all modifications in the context are modified if LI uses G.711, and waiting for the “Confirm Characteristics” procedure takes much longer than waiting for “Modify Char” or “Reserve Char” procedures for all other terminations.

Summary of Suggestions

1. Align codec modification procedures within 3GPP as far as possible with the BICC procedures defined within ITU-T SG11.

2. Perform Iu UP initialisation for support mode as described above. The Iu UP initialisation direction should be the same as the direction of the “Modify Codec” message. (Option 2)

3. The 3GUP package is currently not include in the “Reserve Char” Procedure of TS 29.232. It is recommended that this package is added.

4. Perform switchover between Iu UP support mode and transparent mode as suggested.

5. Define CBC enhancement to express that several modification commands are interconnected according to suggestion 4.
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